The complications which might arise during anmsthesia are usually due to the general condition of the patient such as age, arteriosclerosis, bronchial and so on, not the anmsthetic itself, except in rare cases of sequelee following spinal aneesthesia such as headaches, backaches, trouble with the bladder and minor paralyses.
W. E. Miles performed his first abdomino-perineal operation under ether from a Clover's inhaler, and it was not until 1919 that Stovaine was used as a spinal anrusthetic with or without nitrous oxide and oxygen. Due to the short-acting time of Stovaine the technique was improved by giving a sacral block using Novocain 2%, anything from 20 to 40 ml., though with larger amounts it was thought advisable to use the 1 % solution of Novocain.
In 1929 I used Spinocain with gas and oxygen. In 1930 Nupercaine was used for this operation and three strengths were tried, namely, 1: 1,000, 1: 1,500 and 1: 2,000. In 1932, it was recognized that the 1 : 1,500 dilution of Nupercaine was that of choice, and it has been the spinal anesthetic that I have used in a large number of cases.
To-day, I use thiopentone and spinal Nupercaine for training, and am likely to go on using this technique, though I must point out that it is essential to allow students and junior anresthetists to give intravenous anmsthesia together with the various relaxants, the patient being tubed, and control anesthesia adopted.
A generation has passed since I started this thiopentone-spinal technique, and it is realized that a large number of students and would-be anesthetists have never seen a spinal anesthetic given. Yet this type of aneesthesia is still popular in parts of this country and it has a great following in the United States. Unfortunately, there are an2sthetists who have strong views with regard to spinal anmsthetips and who have decried the method so that it takes someone with a reasonable amount of experience to advocate its use.
Over the past ten or twelve years it has been part of the technique to -give an intravenous drip of either whole blood or saline and glucose. This method gives a great deal ofconfidence to the younger surgeon and the less experienced anesthetist, and it is the method of choice for all major operations whether a spinal aneasthetic has been given or the patient is under the influence of relaxants such as Tubarine or Flaxedil.
On reading through the remarks that I made some eleven years ago as compared to my methods to-day, I find they have hardly changed.
Dr. W. Kirk Rae (London): Problems of Anasthesia for Synchronous Combined Excision of Rectum That there are many problems in anesthesia for the operation of excision of the rectum is borne out by the strivingof anaesthetists with modified techniques to provide better, safer and more controllable anrasthesia, for this rather formidable procedure. I shall give the results of a review of personal cases aneesthetized at St. Mark's Hospital for the synchronous combined excision of the rectum. For convenience, I have selected 700 cases in chronological order between the years 1946 to 1956 . From 1946 spinal with general anxsthesia was used in 92 cases, and general anresthesia, incorporating various relaxant drugs, was used in 127 cases. From 1951 to 1956 there were no spinal anaesthetics used for this operation.
Briefly, the spinal technique consisted of a lumbar puncture in the left lateral horizontal position, followed by Nupercaine 1: 200 with 6% glucose with an average dose of 1-4 ml. after a thiopentone induction dose (average dose 12 ml. 5% solution). All patients were intubated and maintained in anesthesia with nitrous oxide. From 1946 From until 1950 , of the 127 general anrsthetics given, 56 had cyclopropane ether sequence; 22 had cyclopropane with gallamine triethiodide (average dose 146 mg.); 19 had cyclopropane with decamethonium iodide (average dose 8 mg.); and 30 had nitrous oxide with d-tubocurarine (average dose 18 mg.). All these cases had a thiopentone induction and were intubated with cuffed Magill tubes.
Proceedings of the Royal Society of Medicine
My chief disappointment with the spinal an2sthetic is its effect on the cardiovascular system. Even although the actual blood-pressure readings can be corrected by various vasopressor agents, I feel that the patient is at risk with the spurious blood pressure readings which are so frequently followed by secondary circulatory collapse. Also I know of no way of foretelling how much the spinal anmsthetic will affect the blood pressures in a given patient. With a general anmsthetic there is much more control over the blood pressures; and the cardiovascular function, unless disturbed by the operation (especially with blood loss), remains closely within normal limits.
The average fall in the systolic blood pressures in the 92 spinal cases was 40 % of normal, and the average fall in the diastolic blood pressures was 26%. Now in contrast are those of patients with their operation under general anesthesia only:
Systolic average fall, 7 4 %. Diastolic, 3 '8%. I feel that disturbance by the surgical procedure of the cardiovascular system in relation to the production of shock and neurocirculatory asthenia creates a sufficient problem without the addition of an initial upset in the cardiovascular system by the spinal anesthetic even before the operation begins. I believe that it is safer for the patient if the blood pressures are kept as near normal as possible during the operation, without vasopressor agents, and to this end an adequate and properly timed blood transfusion should be carried out in every case. By properly timed, I mean that the blood volume should be kept constant, with transfusion adjusted to the rate and quantity of the blood loss, and the perineal wound should not be closed if the blood pressures are markedly below normal, as this could clearly encourage the incidence of reactionary heemorrhage. It was found that from 1946 until 1950 the average amount of blood given during the operation was 1j bottles (the other i bottle average being given subsequently in the ward)-a total of 2 bottles. From 1950 until 1956, the average amount of blood given per case during the operation was 2j bottles (the other i bottle average being given in the ward after)-a total of 3 bottles. This increase in the amount of blood given for the synchronous combined excision of the rectum is, of course, partly related to the abandonment of the spinal anesthetic, which by inducing low blood pressures minimized blood loss, but also to our improved knowledge of blood volume requirements; we now realize that in the past patients generally lost more blood than was thought and replacement was tardy. At this stage, I would like to say how impressed I was with the work of Ruscoe Clarke and his colleagues at the Birmingham Accident Hospital on shock and blood loss.
It is essential for this operation that some safe form of mechanical assistance should be available to enable the antsthetist to transfuse blood as rapidly as it can be lost from the wounds. At St. Mark's Hospital we have used the Martin transfusion pump. On more than one occasion I am confident that this device has saved the lives of the patients, as precipitant falls in blood pressure have been rapidly corrected by pumping in blood at the rate of 1 bottle (500 c.c.) in 3 or 4 minutes.
The Mortality Figures
These patients were selected because of the closeness in time to the operation and anaesthetic when they died. Patients who died after an interval of "apparent recovery" from the operation and anmsthetic have not been included in this study. MORTALrrY FIGuREs-1946 There were 4 deaths during 1946 to 1951 in 92 cases of spinal anesthesia and 4 deaths during this period in 127 cases of general anesthesia (including 1 death during the use of hypotensive anesthesia, which has a similar effect on the cardiovascular system to the spinal). Therefore, it would seem that in the straight general anmsthetics given there were 3 deaths in 127 cases compared with 4 deaths in 92 cases of spinals.
I hope I have shown that in this series of 700 personal cases it would appear that the spinal anesthetic carries a higher overall risk than the general anesthetic with the use of relaxant.
It is my opinion that, in a patient who is medically fit, the use of the spinal anesthetic 866 21 Section of Proctology 867 or a general aneesthetic from the point of view of immediate risk matters little, but in a patient who has a history of impairment of the cardiovascular system and/or the respiratory system, I feel, from this short study, that the general anesthetic with relaxants is more controllable and would be safer in the synchronous combined excision for such a patient. In this connexion, in more recent years there has been a tendency amongst surgeons to perform high ligation of the inferior mesenteric artery. This is sometimes accompanied by some anxiety regarding the viability of the colon. In these cases again, a general anesthetic, in my opinion, is better because the blood pressures are maintained, and this makes it easier for the surgeon to decide whether the colon, after such high ligation, isviable. Also, in recent years there has been a tendency to perform a restorative type of resection, having opened the abdomen, where the pre-operative diagnosis suggested a synchronous or abdomino-perineal excision. The restorative resection takes almost twice as long in time as the abdomino-perineal, and in this connexion again the general anesthetic is preferable, because the spinal anesthetic would not be satisfactory for such a long time.
My thanks are due to my colleagues at St. Mark's Hospital for all their help.
Mr. Gordon S. Ramsay (London): The Perineal Wound This paper is based on a study of cases operated upon at two hospitals-the Gordon and the Royal Marsden-during the period 1946 to 1957. There were 657 cases (Table I) , the majority being abdomino-perineal excisions. The cases with complications have been grouped according to their main complication (Table III) . Few patients had more than one complication and I feel that this method presents the clearest picture of the state of affairs. Non-fatal complications of the perineal wound occurred in 16% of cases as compared with 12% (21 out of 176 cases) of a series reported by Buckwalter et al, (1955) . Other complications occurred in 4% of patients and among these were 10 cases of perineal urinary fistula which have been excluded because this is primarily a urinary complication. I would stress that the complications of the perineal wound accounted for the greater part of the post-operative morbidity in this series.
Cases with infection fell into three groups, i.e. those with slight infection, little or no constitutional upset but whose wounds discharged some pus. The commonest organisms found were B. coli and Staph. aureus, usually in combination, sometimes separately, but proteus, B. welchii, diphtheroids, Strep. faecalis and Staph. albus were all found on occasions. They all responded to simple measures and the delay in healing was minimal Proceedings of the Royal Society of Mediwine I have put abscesses under a 'separate subheading because they all occurred late-a few months to three years after operation-and they were associated especially with abdominal excision-8 of the 15 cases were those who had had an extended Hartmann operation.
There was a high mortality among those who developed severe infection, the essential feature of which was spread beyond the immediate vicinity of the wound to involve the retro-peritoneal tissues widely. The organisms were chiefly anaerobic and there was one fatal case of gas gangrene who died four days after an A.P. excision. Ten patients bled seriously and of these 4 died. One fatal case bled from a vein on the side wall of the pelvis and another from "a branch of the internal iliac artery".-In the other 2 who died, severe reactionary hemorrhage was controlled in one, but the patient succumbed, and the other died following a secondary hemorrhage. The remainder all recovered 'after the bleeding had been controlled either by packing or by tying a bleeding point.
Delayed healing is one of the major problems, and although some infection was present in many of these cases, gross infection was not a feature. Those whose wounds broke down were usually elderly, their average age was 67 compared with an average age of 61 for all patients with complications. Obesity and diabetes were sometimes contributory factors. 8 were re-sutured and healed well, 3 developed a recurrence in the wound, and 16 healed eventually with conservative treatment.
There were 13 cases -of persistent sinus and in 7 a definite cause was found. A retained foreign body was the cause in 3 cases: in one, a piece of catgut, in another a piece of gauze and in the third some cotton-wool. In each case the offending substance was removed several months after the original operation. There was one mucous fistula after a perineal excision and in the other 3 cases the cause was a recurrence of the disease. Of the 6 cases in whom a definite cause could not be found, 3 were operated upon and a piece of the track was examined histologically but all showed chronic inflammation only. The sinus sometimes persisted for more than a year.
It is often said that persistent pain after excision of the rectum is found eventually to be due to a recurrence. It was true of 7 of these patients and in 4 of them there were metastases in bone. It is importantto remember that the pain may precede radiological evidence of bone involvement by several months and repeated examinations may be necessary before the diagnosis is confirmed. The cause is not always so sinister but may be difficult to diagnose. One man of 68 who had an A.P. in August 1955 developed pain in June 1956. No cause could be found but the pain persisted and in January 1957 his perineal scar was excised, no recurrence was found and the pain continued. His symptoms were eventually relieved, to a great extent, when some osteoarthritis of his spine was treated with physiotherapy. Another patient who developed severe perineal pain two years after excision of the rectum was found to have a prolapsed intervertebral disc. In 7 cases the cause for the pain was never found and they were treated symptomatically with varying degrees of success. This interesting group of patients would, I think, repay further study.
Finally the miscellaneous group. There were 3 cases of prolapse of the small bowel through the pelvic floor and they occurred eight, twenty-four, and twenty-eight days after operation and not as one might have expected, in the early post-operative period. The fatal case was a man of 70 whose pelvic floor gave way eight days after an A.P. He developed a small bowel fistula into the perineal wound and did not survive. The next patient strangulated 6 in. of small gut through a small hole; it is possible, of course, that the prolapse had taken place at a much earlier date. The last patient had widespread disease and a urinary fistula, factors which probably produced non-healing of the pelvic floor.
There was 1 case of peritonitis which was caused by some of the fluid at the first perineal irrigation being forced through the pelvic floor into the peritoneal cavity. She responded to conservative treatment and the irrigations were resumed one week later.
There were 2 cases of perineal hernia. The first patient was a man aged 73 who developed quite a large hernia after A.P. excision. For reasons which are not stated in the notes, surgical repair was not attempted and his symptoms were relieved by a support.
The condition occurs more commonly in obese women as in the second patient, aged 64, whose hernia also occurred after A.P. excision. A repair per abdomen was done using the uterus to reinforce the closure of the sac but the hernia recurred. A synchronous combined abdomino-perineal operation was then performed and the hernia repaired with strips of fascia from both thighs after the method described by Gabriel (1948) . Once more recurrence took place and she too was then given a support which relieved her symptoms partially.
Some degree of bulging of the perineum and often quite a marked impulse on coughing is common after excision of the rectum but a hernia large enough to cause symptoms is very rare. Cattell and Cunningham (1944) reported the first case at the Lahey clinic in 800 resections of the rectum. They cite the removal of the coccyx as the principal predisposing factor in the development of the hernia. The fate of the coccyx was only 868 22 2Sectwn of Proctology rarely recorded in the notes and I cannot therefore give accurate figures, but I know that in the majority of cases it was removed. In view of the low incidence of hernia, it is difficult to believe that this factor is of paramount importance. When one remembers that quite a large hernia can occur through an intact levator ani muscle it is strange that it does not happen more often after the whole of the pelvic diaphragm has been removed.
The successful healing of the perineal wound depends upon the speed and completeness of obliteration of the pre-sacral space (Fig. 1 ). Its closure is effected mainly by the structures forming the anterior wall dropping back to make contact with the concave surface of the sacrum. The mobility of the various structures, however, is practically never sufficient to make this contact complete. The prostate and vesicles, for example, have a range of movement of about 5 cm. in a vertical plane but cannot usually be made to touch the front of the sacrum-either at operation or in the cadaver. (The same applies The wound heals partly 'by granulation and must therefore be drained, and if open drainage is used, it will always be infected to a slight extent.
Sometimes the posterior bladder wall alone meets the sacrum and thereby gives rise to the formation of pockets in the upper and lower part of the wound (Fig. 2 ). I believe this to be a frequent cause of abscess formation in these sites. These pockets can sometimes be seen in lateral radiographs of the sacrum. Now there is still no universal agreement as to the best method of dealing with the perineal wound, but there has been a tendency in recent years to discard the traditional pack in favour of suture around a drain. Rankin and Graham (1950) advocate packing with oil-silk and gauze, but Crile and Robnett (1950) advocate suture around a catheter, thrice daily aspirations and instillation of penicillin solution. They say that their patients are discharged on the twelfth day and claim complete closure in 23 of 25 cases. Hughes (1957) is in favour of tube drainage and under-water seal. Other authors, including Beahrs and Congdon (1957) use a catheter and continuous suction. Beahrs and Congdon compared a series of cases treated by this method with a larger series treated with a pack and found that those treated by the method described healed more quickly, had a shorter convalescence and a lower incidence of persistent sinus than the cases treated with the pack.
A pack is used to support the newly made pelvic floor and to control oozing, but in most cases neither function is necessary. The walls of the cavity become rigid with cedema after quite a short time and their apposition after the removal of the pack is thus impeded. Everything should be done to encourage the formation of healthy granulation tissue, and the use of diathermy and of antiseptics which produce coagulation of the superficial layers must hinder this process and should therefore be avoided. Careful hiemostasis is essential and time spent achieving this should not be grudged. Catgut, and not unabsorbable ligatures, should be used and bleeding from the peri-prostatic venous plexus can be most satisfactorily controlled by a running atraumatic suture. I prefer to use a corrugated rubber drain, extending well up behind the bladder and emerging from the most dependent part of the wound, i.e. anteriorly. The drain is removed on the third post-operative day and thereafter the wound is irrigated twice daily with saline followed by the instillation of 30 ml. of 23 869 870 Proceedings of the Royal Sociy of Medicine 24 Furadantin solution. Finally I would stress the importance of careful examination of the wound with a probe every few days to guard against the formation of pockets.
Attention to these points may help in some measure towards the reduction of infection and delayed healing-the two commonest complications of the perineal wound. The main purpose of this paper is to study the influence of three recent developments of technique on the incidence of certain complications. These three developments are:
(1) Direct suture of the colostomy to the skin of the abdominal wall as advocated by Patey (1951); (2) high ligation of the inferior mesenteric artery; (3) the trephine method of formation of the colostomy hiatus.
The method of formation of the colostomy varied with different surgeons and with the passage of time. The colostomy site, in the majority of cases, was about 1 in. above a left-sided McBurney point through a separate stab or trephine incision. 14 colostomies were sited in the mid-line or through the main incision and 81 at the level of the umbilicus through the rectus sheath. In the two latter groups the lateral space was not closed. In all other cases it was closed. Direct suture was performed in 290 cases and high ligation of the inferior mesenteric artery in 129 cases.
The complications fall into two main groups-early and late (Table I) . Effect of Direct Suture on the Incidence of Complications When Mr. Patey advocated direct suture with mucocutaneous apposition, he suggested that the fears of colostomy retraction, colostomy sloughing and colostomy wound infection had been exaggerated. He felt that direct suture would decrease the incidence of stenosis and, also, that by eliminating the oedematous and sometimes sloughing mass of projecting colon, the incidence of post-operative distension, colostomy dysfunction and possibly paralytic ileus would decrease. *From last five years only-564 cases: 274 without direct suture. The significant fall in the incidence of stenosis from 7*7% to 3 1 % (Table II) is almost certainly the result of the method of direct suture. This is due to the elimination of the Section of Proctology fibrous tissue contracture that develops in the granulation tissue forming round the projecting colon.
The incidence of retraction is unchanged. Of the 4 cases where retraction occurred after direct suture, 2 were complete with intraperitoneal soiling in the first three post-operative days. These 2 cases would probably have been prevented by some other method of fixation. The 2 remaining cases were partial and occurred later and would probably have happened whatever method had been used.
There has been some selection in the cases considered suitable for direct suture. If every case had been done by this method the incidence of retraction would undoubtedly have been much higher. The contra-indications to direct suture that have been accepted are: obstruction; excessive fmcal loading (as the bowel contracts to expel these faces it also shortens and tension increases); doubt about the blood supply; gross obesity and any other condition giving a shortage of colon. The absolute essentials for direct suture are a good blood supply and the absence of tension.
The small increase of primary colostomy wound infection from 0-6% to 1-7% (Table II) is not statistically significant. Of the 5 cases of infection after direct suture, 2 had paracolostomy abscesses requiring incision and one had an intracuticular infection causing spreading skin gangrene which had to be excised. These 3 cases were almost certainly due to the method of direct suture. The 2 remaining cases may not have been due to the method but are included in the figures. They were staphylococcal infections and were associated with main and perineal wound infections in the same patients.
Although the fall in the incidence of paralytic ileus from 5X1 % to 0-7% (Table II) is statistically significant, care must be taken with the interpretation of this difference. Paralytic ileus has many unknown etiological variables. In addition, the group not done by direct suture contains a number of cases deliberately rejected from the "direct suture group" because of conditions which may well have predisposed to paralytic ileus, i.e. heavy fcal loading, tension on the colon, or doubt about the blood supply. Nevertheless, this difference does parallel the clinical impression that direct suture has reduced the cases of post-operative abdominal distension and colostomy dysfunction. The use of a trephine hiatus has also probably contributed to this improvement.
The advantages, then, of direct suture are a significant fall in the incidence of stenosis and a probable fall in the incidence of paralytic ileus and colostomy dysfunction. The dangers of retraction are not increased provided the method is not used when contraindicated. A statistically unmeasurable advantage is the elimination of the oedematous and sometimes offensive colostomy mass and its effect on the patient's comfort and morale in the post-operative period. The disadvantage is a small increase in the incidence of infection. There are two other cases which must be weighed in the disadvantage scale.
One was a case of colostomy prolapse in the post-operative period due to a technical fault whereby excessive eversion of the colon had occurred whilst direct suture was being performed. In another case, prolapse of a loop of ileum alongside the colostomy was masked by direct suture and was not diagnosed until it caused obstruction on the seventeenth post-operative day.
But, regardless of the figures, the rapid acceptance and continuing popularity of the method speak for themselves. The percentage of cases performed each year by direct suture, by the five surgeons who have been giving it a trial, has risen from 41 % in 1953 to 95% in 1957. The rise in the incidence of retraction in this group from 1-2% to 3-1 % (Table III) is not statistically significant. 2 of the 4 cases, after high ligation, were intraperitoneal. In 1, complete sloughing occurred; in the other, the colon was viable but there was insufficient length left to construct the colostomy without tension. The 2 remaining cases of retraction were partial, requiring operation in the third and fourth week respectively. In 1 of these cases the terminal 5 cm. of the partially retracted colon was very stenosed and there was gross muscle thickening similar to that seen in Volkmann's ischiemic contracture.
Effect of High Ligation of the Inferior Mesenteric Artery on the Incidence of Complications
The influence of high ligation on stenosis is best seen by considering only those cases performed by direct suture. This eliminates the large number of cases of stenosis caused by fibrous contraction following methods without direct suture. The increase of the incidence of stenosis from 2% to 5-7% (Table IV) is not statistically significant because of the small size of this group but it probably truly reflects the small number of cases that develop stenosis due to ischamic changes, some of which may be unrecognized in the post-operative period.
The disadvantages, then, of high ligation are a small increase in the incidence of retraction and in the incidence of stenosis. When enough cases have been accumulated for a sufficiently long time to assess its advantages, they must obviously be weighed against these two disadvantages.
The "Ideal" Colostomy A method of colostomy formation, now most frequently used at St. Mark's, was described, stressing the value of a trephine hiatus, the avoidance of tension and the preservation of the blood supply, the importance of closure of the lateral space and the ease of this manceuvre if performed from the right-hand side of the patient prior to withdrawal of the colon through the colostomy hiatus, the advantages of direct suture when indicated and the use of a glass rod through the mesocolon when direct suture is contra-indicated, and the importance of regular post-operative assessment of viability.
I should like to thank all the surgical staff at St. Mark's Hospital whose ideas, opinions and techniques I have borrowed and quoted freely, and particularly Mr. 
Mr. D. Innes Williams (London): Genito-urinary Complications
This contribution is concerned with the late effects upon the urinary tract, as they are seen by the urologist, and the immediate post-operative management is not discussed. The most important complication is therefore retention of urine, a disorder which so readily brings to mind the enlarged prostate that there is a danger that it will be discussed entirely in terms of when to perform prostatectomy. Many special factors are concerned in retention after excision of the rectum however, factors which make retention after this more likely than after any other lower abdominal or perineal operation. Local traumabruising of the bladder base, prostate and urethra-undoubtedly plays an important part, as it does after colporrhaphy in the female. The amount of trauma inflicted will depend upon the skill of the surgeon, the size of the growth and the extent of the dissection. Obviously therefore the more radical the operation, and the higher the operability rate, the greater will be the incidence of post-operative retention and although gentleness is extremely desirable as a surgical habit, it is not the most important consideration in cancer surgery.
The displacement of the bladder into the hollow of the sacrum is the next factor to be considered. Excision of the rectum leaves a horrid vacuum which the bladder unfortunately attempts to fill and, in doing so, upsets its own mechanics. The membranous urethra remains a fixed point but the prostate, bladder neck and bladder base fall backwards, straightening out the urethra and flattening the angle between the base of the bladder and the posterior urethra. This alteration of anatomy is of great importance in performing cystoscopy and in later operations upon the prostate: but we are not altogether clear what part it plays in the retention. In the abdomino-anal operation and in pull-through operations, for instance Swenson's procedure for rectosigmoidectomy in Hirschsprung's disease, the fall back of the bladder cannot occur and the incidence of retention is certainly much less but perhaps the trauma to the bladder base is also less. The straightening of the urethra interferes with the sphincteric mechanism and should, if anything, favour incontinence but it should be noted that the bladder is not only displaced, it has lost its supports. A man who attempts to assist micturition by abdominal straining, as is customary in cases of difficulty, will push the bladder downwards instead of simply compressing it within the intact pelvis. The vacuum left by excision of the rectum is a considerable handicap therefore; it may be minimized by packing but it is difficult to see how it can be altogether avoided.
The problem of the enlarged prostate.-There are, of course, patients with carcinoma of the rectum who are already on the verge of retention due to prostatic enlargement and in 27 Section of Proctology 873 these rectal excision will certainly precipitate the event. It is tempting in such cases to perform a prostatectomy at the same time as the rectal operation, using the posterior approach as suggested by Pyrah (1951) . But there are not now many surgeons in England with experience of perineal prostatectomy, and except in the very fit it seems hazardous to risk the simultaneous appearance of complications of both rectal and prostatic operations. A preliminary prostatectomy also has its attractions, particularly if a preliminary colostomy is performed. The prostatic operation can then be carried out before the urine becomes infected and healing should be rapid. Nevertheless it usually seems more dangerous to postpone the excision of the growth and particularly when the prostatic obstruction is already complicated by stone or urinary infection, a suprapubic cystostomy at the time of the rectal operation and a prostatectomy a month or two later is the safer procedure. Cystoscopy in Post-proctectomy Cases Next we come to the man who had no pre-operative urinary symptoms and whose prostate was not obviously enlarged when first examined. After operation he may be unable to micturate, he may have the sensation of bladder distension yet even when his general condition is good, when he is out of bed and his wound healed, no urine is passed. In such a case it is easy to believe that prostatic hypertrophy or a minor degree of bladder-neck obstruction is the cause. In the absence of the rectum, the assessment of the prostate must obviously be cystoscopic and this brings us to the question of cystoscopy in post-proctectomy cases. The instrument enters the bladder in an almost straight line, there is no need to depress the eyepiece in order to turn the corner between the bulb and the posterior urethra. Moreover if the eyepiece is depressed into the ordinary position once the instrument is in the bladder, the beak will prize open the posterior urethra and allow a clear view of the trigone continuing down into the urethra as far as the verumontanum. This is a purely mechanical effect and does not indicate "funnelling" or pathological relaxation of the bladder neck. Prostatic enlargement may be recognized from the following features: the angle between the posterior urethra and the trigone is preserved, it is necessary to depress the eyepiece to get the instrument in, and the trigone drops away sharply from the bladder neck. The distance between the bladder neck and the verumontanum is increased above the normal half-inch or so. Anteriorly a cleft between the lateral lobes indicates prostatic enlargement, a posterior cleft can be produced by the simple fall back.
When a prostatic enlargement is found there need be no hesitation in proceeding to its removal by enucleation or transurethral resection. The fall back might seem to make retropubic prostatectomy easier than normal but I have found that the lack of posterior support confuses the normal landmarks and where open operation has been performed, I have used the Harris technique. After either the open or the endoscopic method there is a greater incidence of urinary incontinence than after the ordinary prostatic operations. It might be supposed that the external sphincter, being intact, should maintain continence but the external sphincter is a voluntary muscle and does not exhibit a constant tone. Caine and Edwards (1958) have recently shown that continence after a prostatic operation is dependent upon the elastic recoil of the posterior urethra above the external sphincter which pushes back the urine into the bladder after the detrusor has ceased to contract and it looks as if the removal of the levator ani is the factor which prevents the urethra recoiling in the normal fashion.
Many of these men with retention after proctectomy prove on cystoscopy to have an almost normal prostate, yet where their retention has lasted a long time a minute transurethral resection does sometimes get them going. One wonders whether these are minor examples of nerve trauma but they have a very different prognosis from the fullyfledged case which is easy to recognize, for the bladder passes through distinct phases as it does in the spinal cord injury. In the first phase of the pelvic nerve syndrome there is retention with overflow, in the second the bladder is partially expressible but a large residuum remains, and in the third it is completely expressible and may be continent.
The phase of retention is at first concealed by the routine post-operative drainage but when the catheter is taken out overflow will occur without any sensation of bladder fullness. This absence of sensation, if it occurs in a fit man without any history of bladder trouble, is rather important evidence of nerve trauma. The habit of expressing the bladder, emptying it by external compression only, using the diaphragm and abdominal muscles and without active bladder contraction, is acquired after a few weeks. Although expression is incomplete at first it gradually becomes more effective; while a residual urine remains after expression,incontinence will continue but as time goes on most of these men remain dry by day. Once again, the external sphincter and its associated muscles are intact and functioning, indeed the bulbocavernosus is often used to give an additional push to the urinary stream but these voluntary muscles are not sufficient to maintain continence alone. The diagnosis of nerve damage will be made from the absence of sensation, the expressibility 874 Proceedings of the Royal Society of Medicine 28 of the bladder and the relaxation of the bladder neck seen at cystoscopy. Treatment should be conservative, the bladder will become expressible in time; it must be drained by catheter until then and the patient must be instructed in the methods of expression. In a few cases, transurethral resection will hasten the attainment of complete expressibility but the procedure is not often required and may ultimately hinder the attainment of continence. Some men will always require a penile urinal to keep them dry.
The special concern of the rectal surgeon will be the avoidance of nerve injury. It is usually supposed to happen posteriorly where the trunks are few in number and may be damaged if the dissection is carried up behind Waldeyer's fascia. It seems almost incredible, however, that surgeons of experience should make this error and looking over the records of cases in which I have diagnosed nerve injury, it does appear that when any difficulty in dissection occurred, it was anteriorly. Goligher's survey (1951) of the incidence of impotence after excision of the rectum also suggested that partial nerve damage was more common than the ordinary methods of urological diagnosis would suggest, and if the damage is partial, it must almost certainly be anterior or antero-lateral to the rectum, where the nerve fibres are distributed in a diffuse plexus.
Retention then is the most common urinary complication and patience is the most important feature of diagnosis and treatment. The majority of men will recover without further surgery and there should be the greatest reluctance to operate upon the neck of the bladder or prostate, unless prostatic obstruction was already evident before the excision of the rectum. In women prolonged retention is rare and usually inexplicable. I have not encountered a woman with definite evidence of nerve damage but there were two who suddenly recovered normal micturition after the removal of an extraordinarily small amount of tissue from the bladder neck by transurethral resection. Urinary infection is an unfortunate complication of retentionin post-proctectomy cases and one which is well worth checking because of its later consequences. I have had 3 cases of vesical calculi appearing some years after rectal excision in chronically infected bladders. Infections almost always accompany prolonged catheterization and we are apt to become resigned to the fact but a number of papers recently have shown how cross-infection can be minimized. The use of polyvinyl tubing in the form of the Gibbon catheter connected to a closed drainage bottle might well be better than the conventional methods (Gibbon, 1958) .
Urinary Fistula
The late appearance of a urinary fistula in the perineum is another problem upon which the urologist is apt to be consulted: this may be due to a urethral, a vesical or a ureteric fistula. The urethral fistula is a consequence of unsuspected injury of the bulbar region and the leak only occurs after the catheter has been withdrawn, and only on micturition. It has always healed after a further week or ten days of urethral catheter drainage. The vesical fistula is seldom unexpected, it occurs when the bladder was opened at the time of operation and has been inadequately closed. In the absence of prostatic obstruction it too will heal in the end if the bladder is drained but there is some danger that it will leave a permanent rigid diverticulum in the base of the bladder which is apt to maintain a chronic urinary infection. Bladder closure at the time of operation is therefore worth careful attention and at least two rows of continuous suture. The leak from a ureteric fistula is uninfluenced by the presence of a catheter but since it is often due to a stitch or a ligature accidentally placed around a ureter, it may not occur for a week or ten days after the operation. The complication is only likely to arise in a case with a difficult dissection and secondary repair is therefore seldom practicable: the side of the lesion must be identified and usually a nephrectomy performed. Such a patient should be cystoscoped immediately, and ureteric catheters passed. Usually a complete obstruction is encountered at the site of the injury but if both catheters go up easily they may be left in position for two or three days to see whether spontaneous healing will occur. The genital complications in the female consisted of 2 cases of pregnancy, both of which were terminated, and a case of perineal excision of the rectum for advanced cancer in the presence of a six-months pregnancy. A live child was born two months later.
In the male, epididymo-orchitis was seen only once and followed a prolonged period of an indwelling catheter for urinary fistula, so that the risk of this complication is very small.
The most important genital complication was loss of sexual function in the male, a subject fully discussed by Professor Goligher (1951) at a meeting of this Section. The same criteria have been applied as in his series, selecting patients for study who were under 60 years of age at operation, performed at least six months previously, and who prior to operation enjoyed an active sex life. So far we have only been able to interview a small series of 15 such patients and found potency in 60% and capability of full intercourse in 40%, figures lower than those given by Goligher.
In some the ability to have erections returned quite suddenly and in 2 cases occurred after a period of sixteen months. Nevertheless it is true that impotence may cause greater distress than the presence of a colostomy. There is no known way of avoiding this complication and many of these patients have suffered no significant urinary difficulties. Conversely, however, all those having severe urinary difficulties were impotent. It does seem that local trauma in the pelvic dissection is the major causative factor of this complication.
Difficulty with micturition is a common complication of excision of the rectum, and the immediate management of the bladder after operation is important but opinions vary from catheterization when necessary to the routine use of a catheter for five to seven days.
Figures from the Memorial Hospital, New York, by Marshall et al. (1946) showed that the perineal and abdomino-perineal excisions of the rectum had comparable post-operative urinary difficulties, 40-50% having no trouble, 28% severe trouble, 9% trouble for more than three months and 5% requiring further surgery. The abdominal dissection did not add materially to this hazard produced by the perineal dissection.
In the Gordon Hospital cases investigated, no significant urinary difficulty-meaning a catheter for less than a week-was found in 63 % of males and 81 % of females undergoing abdomino-perineal excision of the rectum (Table II) . Levin and Ogden (1956) of New Orleans, recorded a series of 175 such cases with urinary dysfunction in 23 %. A small series of anterior resections of the rectum showed figures of 82% males and 92% females having no urinary difficulty, and in this operation, although the posterior mobilization may be extensive, the anterior dissection is less and the rectal "cushion" still supports the bladder base.
It is true that a few males will pass urine without difficulty after excision of the rectum but since the great majority will not, it is an accepted principle of management to use a catheter in the early post-operative phase. An indwelling Foley catheter is used, the bladder emptied four-hourly, and the catheter kept in for five days. It is reinserted for further equal periods of time if micturition is not established or a large residual urine exists.
With the female, intermittent catheterization fourto six-hourly proves most efficient; it is clean and enables residual urine to be easily checked. It is important to watch for high residual urine.
Admittedly Fig. 1 . In 1 case failure with the lithotrite led to open operation. It was then obvious that a deep posterior recess was present due to sagging backwards of the bladder and that only by a very steep Trendelenburg position would the lithotrite ever have caught the stone. Division of the ureter was seen in 4 cases, twice deliberately and twice accidentally, and on each occasion was then ligated. An intravenous pyelogram of such a case showed the gross hydronephrosis produced by the ligation. Simple suture of a ureter is very unsatisfactory (Graham and Goligher, 1954) and fistula is apt to follow simple ligation. Re-implantation into the bladder would en%v%,ar 1t^ka *lkm kmt ea"r%r%ni,' anAi Tbacre nnA PIG. i.-ntree iarge vesical calculi appear lo De mEne DeSL appriUaU1 aUHu Dt;gg 4t following prostatectomy and abdomino- Dennehy (1953) suggest that re-implantation perineal excision of rectum.
through the original intramural channel is most satisfactory, if technically feasible. Table III shows the number of injuries to the genito-urinary tract. It was often difficult and tedious to close a vesico-perineal fistula and a typical case was operated upon twice via the perineum and twice via the bladder to effect closure.
Unilateral hydronephrosis, although suggesting ureteric damage from the operation, may be due to ureteric reflux in association with chronic prostatic obstruction.
The prostate has some influence on urinary difficulty after operation as shown in the series of cases reported by Watson and Williams (1952) . In the presence of prostatic symptoms it does not seem justifiable to delay an operation for cancer of the rectum to remove the prostate and if the prostate is removed at the same time there is a higher risk of fistula, abscess or incontinence (Table IV) .
Perurethral resection seems a very satisfactory form of treatment if urinary difficulty persists after operation, and Emmett (1957) of the Mayo Clinic was advocating this procedure for any such case as early as two weeks after operation. It is of interest that a female case of complete retention up to twenty-one days after operation was cured just by cystoscopy.
The cause of the difficulty after operation is usually mechanical in origin. Only 2 cases in this series would fall into the pelvic nerve, neurogenic bladder group described by Mr. Williams, and a possible other case was found early in the series, who has since died. A cystogram of a neurogenic bladder showed the typical funnel-neck appearance.
The major mechanical factor is the lack of pelvic supporting tissue after removing the rectum, and improvement in bladder function over the weeks appears to be a reflection of the healing of the posterior, or perineal, wound. In the female the uterus and vagina act as firmer supports for the bladder, provided childbirth has not caused undue laxity of the ligaments.
After removing the rectum the prostate has considerable mobility and by a study of a post-mortem case the prostate and bladder base were found to move almost 5 cm. backwards, which may well interfere with the mechanical efficiency of the external sphincter. Stripping of the peritoneum from the back of the bladder also allows a posterior cystocele to form and pre-and post-operative films showed this movement of the posterior bladder wall to be again about 5 cm. Marshall et al. (1946) recorded a case with urinary difficulty treated by perurethral resection with resulting incontinence. This was cured by firm pressure in the perineum, not constricting the urethra but restoring normal anatomical position. This led them to do a ventrosuspension on a similar case, stitching bladder neck and prostate to pubis with success.
Cystometry on a series of Gordon Hospital patients showed that there was usually no disturbance of detrusor function even in the presence of urinary difficulty; when the rare neurogenic bladder resulted from operation it was quite easily detected by the absence of bladder sensation, its large volume and its steadily rising pressure as the bladder distended.
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In a few cases where the perineal wound appeared to be granulating slowly or where dark, bloody discharge persisted, the perineum should be carefully inspected in the operating theatre, perhaps ten to fourteen days after the operation.
On the operating table, with good lighting, one can see the whole depth of the wound and often evacuate a clot of blood or loculus of fluid.
Professor J. C. Goligher: I should like to comment on two points raised by Mr. Ramsay:
(1) Management of Perineal Wound by Underwater-seal Drain.-If one could avoid the large pelvic cavity and open perineal wound after abdomino-perineal excision the operation would be robbed of a great deal of its discomfort and the convalescence considerably shortened. When I first started in civilian practice after the War I did attempt to do this in two ways. In a few cases I closed the perineal wound completely, relying on a buried pack of alginate gauze (an absorbable himostatic) to control bleeding and fill the cavity, but the results were not satisfactory. In some other cases I also sutured the perineal wound in toto but left the pelvic peritoneum unstitched so that the small gut filled the pelvic cavity. Despite favourable reports of this method from Bacon and Babcock I had so much trouble with paralytic ileus that I had to cease using the method. As a result of these experiences I came reluctantly to the conclusion that the only reliable method of managing the perineal wound was to leave it partially open and to rely on granulations to fill it. In carrying out this I always leave the middle third of the wound unstitched for periodic digital exploration throughout the period of convalescence, to guard against the development of an hour-glass constriction of the wound cavity. However, in the last nine months or so at the instigation of my senior assistant, Mr. A. V. Pollock, I have returned to the method of primary suture. Though I cannot yet make a detailed report, some comments on our experiences may be of interest. The wound is tightly closed round a stout rubber tube which is connected to an underwater-seal and retained in position for about a week. On removal, the pelvic cavity is not irrigated but a sterile outer dressing is applied as required. Antibiotic cover is given with penicillin and streptomycin. The method is popular with the nursing staff because of the reduction in the dressings required in the first post-operative days and subsequently. The patients find it extremely comfortable; 2 or 3 have developed troublesome infection in the wound cavity, usually superimposed on retained clots, but this has been easily dealt with by laying the wound widely open. The complication that one might apprehend is the development of a persistent sinus. We have had some of these which have been rather a disappointment, the wound continuing to discharge serous fluid or closing and then bursting open at a later date. But in time some of these sinuses have closed spontaneously. In conclusion I would say that I have an open mind as to the value of the method till it has been tried further, but I hope to make a more full report in due course.
(2) Hartmann's operation.-At one stage I was fond of the extended version of this operation as a quick, shockless method of terminating an abdomino-perineal excision, but I found that the convalescence after it was slow due to poor drainage from the pelvic cavity through the anus. I was therefore interested to find that Mr. Ramsay had noted similar difficulties.
Mr. C. Patrick Sames: For several years now I have practised almost complete closure of the perineal wound, leaving in a moderate-sized drainage tube. This is placed high up in the pelvis and the wound closed tightly around it, bringing the tube out at the anterior end; to the end of the tube I fix a long piece of Paul's rubber tubing, the end of which is tied in a knot (Fig. 1) . This Proceedings of the Royal Society of Medicine has the advantage of keeping the patient completely dry and aids the nursing immensely.
Every twenty-four hours a nurse cuts the knot off and drains the extravasated blood into a receiver, measuring the amount. I find that the tube can usually be shortened after three or four days and removed about the end of a week and the residual track quickly closes. There have been occasions, however, when this method has failed and when it does so it is usually at the posterior end of the wound towards the coccyx (which I never excise).
I think this failure must be recognized and the treatment then abandoned by removal of all sutures, otherwise a skin bridge tends to form and the patient is left with two difficult sinuses. However, this failure is so infrequent as to justify attempts at primary closure in most cases.
Incidentally, this method of affixing Paul's tubing is applicable to any case where considerable drainage is anticipated in whatever field of surgery it may be. I should like to mention a method I have described in the Lancet (1958, i, 567) of bringing the colostomy out in an extraperitoneal fashion. A circle of skin and subcutaneous fat with external oblique aponeurosis is cut by the aid of a circular knife, fashioned from a simple wad-punch (purchased from the gunsmiths) and honed to a fine edge (Fig. 2) . The internal oblique and transversalis muscles are split in the line of their fibres and with the finger a track is burrowed around the outside of the peritoneum to the raw surface posteriorly where the descending colon is taking attachment. Along this track the terminal bowel, previously crushed and divided, is guided by means of a large pair of Duval's forceps and the colostomy sutured to the skin by a primary mucocutaneous suture, as described by Butler (1952, Proceedings, 45, 41) . This extraperitoneal fashioning of the colostomy is easier if undertaken before closure of the peritoneal floor. Care should be taken that there is no kinking of any residual mobile sigmoid between the lower end of the descending colon and the point where it begins to tunnel away beneath the peritoneum. This can be avoided by pulling a little more sigmoid through and, if necessary, resecting a further amount. Occasionally, a number of interrupted sutures may be required just where the descending colon commences on its new extraperitoneal course. I have been practising this method for well over a year and can confidently recommend it. It would seem to be the answer to small bowel obstruction, occurring either from the lateral space (which now no longer exists), from loops of bowel becoming adherent to the under-surface of the colostomy where it passes through the abdominal wall, or from prolapsing of loops alongside. 32 878 IPTJ--I -,UVOA initilin.-Ik hr%nPA tr% mot,,%
